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Summary
Introduction: The management of acute postoperative pain poses a signiﬁcant challenge in
surgical specialities. Despite the prevalence and impact of acute postoperative pain, there is a
paucity of published data regarding its occurrence and sensory qualities after joint replacement.
Hypothesis: That a proportion of patients would experience severe acute postoperative pain
at rest after total hip replacement (THR) and total knee replacement (TKR).
Materials and methods: Pain was assessed preoperatively, and then ﬁve times daily for the ﬁrst
three postoperative days in 105 THR and TKR patients. Pain severity was assessed using a pain
Visual Analogue Scale and the sensory qualities of pain were assessed using the pain descriptors
from the Short-Form McGill Pain Questionnaire.
Results: Median acute pain scores peaked on the ﬁrst postoperative day, with 58% of TKR
patients and 47% of THR patients reporting moderate-severe pain. Preoperative pain was most
frequently described as aching, stabbing and sharp, whereas acute postoperative pain was
described as aching, heavy and tender. Night pain disturbed between 44—57% of TKR patients
and 21—52% of THR patients on postoperative nights 1—3.
Discussion: These ﬁndings demonstrate that acute postoperative pain at rest after joint
replacement, particularly TKR, is poorly managed, although it does not reach the severity of
preoperative pain.
Level of evidence: Level IV (obs
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ntroduction
he management of acute postoperative pain poses a signiﬁ-
ant challenge in surgical specialities. The problem of acute
ostoperative pain is widespread, with approximately 40%
f all surgical patients experiencing moderate-severe acute
ostoperative pain [1]. Although acute postoperative pain
s a frequent and often expected occurrence after surgery,
he importance of reducing acute postoperative pain cannot
e disputed. As well as the issue of unnecessary patient suf-
ering and discomfort, heightened acute postoperative pain
an signiﬁcantly delay ambulation, lengthen hospital stay,
ncrease the number of unanticipated hospital admissions
nd contribute to mental decline [2—5]. In the long-term,
evere acute postoperative pain is a risk factor for the
evelopment of chronic post-surgical pain [6]. Despite these
erious and long-lasting consequences, acute postoperative
ain is still often undermanaged and remains a signiﬁcant
roblem [1,5—7].
Acute postoperative pain after orthopaedic surgery is
ommon [3,5,8—10]. The problem of acute postoperative
ain after joint replacement is particularly pertinent for two
easons. Firstly, joint replacement is one of the most com-
only performed elective surgical procedures in the NHS,
nd is predicted to increase dramatically over the coming
ecades [11], and therefore, the problem of acute postoper-
tive pain will only continue to escalate unless appropriate
ain management is implemented. Secondly, joint replace-
ent is predominantly performed to alleviate chronic joint
ain [12], and yet a number of patients continue to expe-
ience chronic pain after surgery [13], meaning that the
urgery has failed for these people. Because acute post-
perative pain is a risk factor for chronic pain after joint
eplacement [14], a reduction in acute postoperative pain
everity could reduce the number of patients who fail to
chieve long-term beneﬁt from the surgery.
Despite the prevalence and impact of acute postopera-
ive pain, there is a paucity of published data regarding its
ccurrence and sensory qualities after joint replacement. It
s essential that this data is collected, so that the nature
f the problem can be established before interventions to
mprove postoperative pain management are designed and
mplemented. Therefore, the aim of this study is to prospec-
ively characterise the severity and sensory quality of acute
ostoperative pain after arthroplasty.
atients and methods
atient recruitment
thical approval for this study was obtained from the
ocal Research Ethics Committee. All eligible patients were
pproached about the study when they attended a preoper-
tive assessment clinic at one Orthopaedic Centre. Inclusion
riteria included all patients undergoing a primary total
nee replacement (TKR) or primary total hip replacement
THR) because of osteoarthritis. Exclusion criteria included
hose patients undergoing revision surgery or who declined
onsent.
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ain assessment
atient’s joint pain at rest was assessed preoperatively, and
hen ﬁve times daily on postoperative days 1—3. At each of
hese time points, participants rated the severity of their
oint pain at rest and the sensory qualities of their joint
ain. Pain at rest was assessed for several reasons: because
ot all patients will be mobilising at each of the in-patient
ssessment times, because pain at rest is likely to be very
istressing to the patient and because pain at rest is consid-
red a manifestation of central pain sensitisation [15] and
as been found to be predictive of chronic pain after TKR
16]. To assess pain severity at rest a 100mm pain Visual Ana-
ogue Scale (VAS) was used, which has been found to be a
alid tool for measuring pain in the immediate postoperative
eriod [17].
To assess the sensory qualities of pain, the sensory
ain descriptors from the Short-Form McGill Pain Question-
aire (SF-MPQ) was used [18]. These consisted of 11 sensory
escriptors of pain, and patients were asked to rate the
everity of each pain descriptor on a 4-point Likert Scale
s none, mild, moderate or severe.
cute postoperative pain assessment
n the early morning pain assessment, patients completed
hree questions. These consisted of completing a 100mm
ain VAS for overnight pain severity, indicating whether their
ain had woken them during the night (yes/no), and then
ating their current pain at rest on a VAS. Patients then
ompleted a VAS for current pain at midday, mid-afternoon
nd in the evening. During the afternoon pain assessment,
atients also rated the 11 sensory descriptors from the SF-
PQ to provide information on the quality of their pain.
naesthetic and analgesic techniques
he anaesthetic care for all THR and TKR patients in the
tudy was a spinal anaesthetic with 3mls of 0.5% plain
upivicaine placed at the L3,4 or L4,5 interspace in either
he sitting or lateral position with a pencil point needle.
ntraoperatively, the patient was either sedated or had a
ight general anaesthetic. All patients were given 1 g of
ntravenous paracetamol 30minutes before the end of the
peration. In the recovery area, immediately postoperative
atients received 400mg of ibuprofen administered orally.
patient controlled analgesia device was started contain-
ng morphine 1mg/ml, a 1-mg bolus dose and a 5-minute
ock-out.
Each day postoperatively until discharge, patients
eceived a visit from a pain specialist nurse. Postopera-
ive analgesia consisted of oral or intravenous paracetamol
very 6 hours. Oral ibuprofen (400mg every 8 hours) was
lso prescribed if no contra-indications were present, such
s renal insufﬁciency, a history of upper gastro-intestinal
lceration or severe asthma. Six-hourly oral codeine phos-
hate (30—60mg) and tramadol (50—100mg) were available
n a prescription if needed when the PCA was no longer
ecessary, with Oramorph 10—20mg as rescue analgesia.
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Table 1 Patient demographics.
TKR patients
n = 38
THR patients
n = 67
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Statistical analysis
Descriptive statistics were used to describe the acute post-
operative pain experience. Because some of the pain scores
were non-parametric, median scores (interquartile range)
are presented throughout. The average daily pain score for
postoperative day 1, 2 and 3 was calculated from the aver-
age of the ﬁve pain ratings for each day (overnight, early
morning, midday, afternoon and evening). Mann Whitney-U
tests were performed to identify signiﬁcant differences in
median scores between unpaired groups.
Results
Patient demographics
Overall, 105 patients participated in the study. Of these,
38 patients had a TKR and 67 patients had a THR. Basic demo-
graphics of the participants are displayed in Table 1. For
both THR and TKR patients, the median length of hospital
stay was 5 days (4—7days).
Pain severity
Median VAS scores for preoperative pain and then pain at
each in-patient assessment time are displayed in Fig. 1.
The highest median pain score was preoperatively, and at
no point during the in-patient assessment did the median
pain score reach that of the preoperative median pain
score. Both TKR and THR patients experienced their peak
median in-patient pain score on the ﬁrst day postopera-
tively. The percentage of patients who had a median daily
VAS pain score of≥40, indicating moderate-severe pain [19],
is displayed in Fig. 2. On postoperative day 1, 47% of THR
patients reported moderate-severe pain, which decreased
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Figure 1 Median pain scores preoperativelyPost-operative day
igure 2 Percentage of patients who rated their pain as
oderate-severe (VAS score of ≥40) on postoperative days 1—3.
o 11% by postoperative day 3. The number of patients
eporting moderate-severe pain after TKR remained rela-
ively constant, with 58% reporting moderate-severe pain on
ostoperative day 1, which only decreased to 43% by post-
perative day 3.
ensory pain qualities
he sensory qualities of preoperative pain and pain on post-
perative day 1, 2 and 3 are displayed in Fig. 3 for TKR
atients and Fig. 4 for THR. The ﬁgures show the percentage
f patients who rated each sensory pain descriptor on the
F-MPQ as either moderate or severe. Preoperative, the pain
escriptors that were most commonly chosen to describe
steoarthritic hip and knee pain were aching, stabbing and
harp. During the ﬁrst 3 postoperative days, the descriptors
hat were used by the greatest percentage of both THR and
KR patients to describe their acute postoperative pain were
ching, heavy and tender.
ain and sleep
he percentage of patients who were woken each night by
heir pain is displayed in Fig. 5. On postoperative night 1, 52%
f THR patients were woken by their pain, which decreased
o 21% by postoperative night 3. The number of patients who
ere woken by pain after TKR remained relatively constant
ver the 3 postoperative nights, at between 44—57% of TKR
e of pain rating (D=day) 
TKR
THR
and at each in-patient assessment time.
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Figure 3 Percentage of TKR patients who rated the SF-MPQ pain descriptors as moderate or severe.
Figure 4 Percentage of THR patients who rated the SF-MPQ pain descriptors as moderate or severe.
Table 2 Median VAS pain scores for patients who were and were not woken by their pain on postoperative nights 1—3.
TKR patients THR patients
Not woken by pain Woken by pain p-value Not woken by pain Woken by pain p-value
Night 1 21 (1—52) 72 (58—83) < 0.001 12 (3—39) 69 (43—80) < 0.001
.001
.001
p
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pNight 2 22 (6—33) 66 (51—72) < 0
Night 3 11 (4—28) 59 (34—85) < 0
atients. Median VAS pain scores for overnight pain were
igniﬁcantly higher for patients who were woken by their
ain compared to those who were not woken by their pain
ach night for both TKR and THR patients (Table 2).
iscussionhis study presents a detailed assessment of the sever-
ty and sensory quality of acute postoperative pain after
rthroplasty. Many patients experienced moderate-severe
cute postoperative pain after arthroplasty, particularly
5
m
m
s
a13 (3—31) 43 (22—68) < 0.001
11 (2—22) 40 (35—56) < 0.001
fter TKR. Although this study only assessed pain at rest,
ther studies have found that acute pain after orthopaedic
urgery is even more severe on mobilisation, and inter-
eres with walking ability, which is critical for postoperative
ecovery and the achievement of physiotherapy goals [5].
edian acute postoperative pain scores at rest peaked on
ostoperative day 1 for both TKR and THR patients, with
8% of TKR patients and 47% of THR patients reporting
oderate-severe pain. Although no direct comparisons were
ade between pain levels of THR and THR patients in this
tudy, the difference in pain severity is striking at every pain
ssessment. Previous studies of acute postoperative pain
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operative nights 1-3.
have also found that TKR patients experienced more severe
acute postoperative pain than THR patients [8]. Therefore,
the ﬁndings of this study adds to the previous literature
research [8,9] to highlight the continuing need for better
management of acute postoperative pain after arthroplasty,
particularly on the ﬁrst postoperative day, and particularly
after TKR.
As well as assessing pain severity, it is important to also
assess the sensory qualities of pain, because ‘‘to describe
pain solely in terms of intensity is like specifying the visual
world only in terms of light ﬂux without regard to pattern,
colour, texture and the many other dimension of visual expe-
rience’’ [20]. However, the sensory qualities of pain are
often neglected in the assessment of the pain experience.
Patients with osteoarthritis have described experiencing
two distinct types of pain: a constant aching pain, and an
intermittent sharp severe pain [21]. This study found that
patients used words such as aching, stabbing and sharp
to describe their osteoarthritic pain. Of interest, although
postoperative pain became heavy and tender, the aching
nature of pain persisted. This suggests that although joint
replacement reduces the severity of pain, it does not appear
to change the sensory qualities of the pain, in that the aching
nature of the preoperative pain persists postoperatively.
Acute postoperative pain disturbed the sleep of a consid-
erable number of patients during postoperative nights 1—3.
Each night, approximately half of TKR patients were woken
by their pain. Although a similar number of THR patients
were woken by their pain on the ﬁrst night postopera-
tive, this decreased over subsequent nights, to only 21% of
patients being woken by their pain on postoperative night 3.
As in previous studies, those patients whose sleep was dis-
turbed by pain had signiﬁcantly worse pain than those that
were not woken during the night [22]. Sleep deprivation has
a negative impact on many aspects of general health [23],
including reducing pain thresholds [24], and can adversely
effect postoperative outcomes after surgery [25]. After TKR,
patients who reported sleep disruptions at 1-month after
surgery reported greater disability at 3-months postopera-
tive [22]. Therefore, it is imperative that night pain is well
managed, to improve both the short-term and long-term
outcomes of patients after joint replacement.
The ﬁndings from this study have limited generalis-
ability because they are speciﬁc to the anaesthetic and
analgesia used in this study. There are many different
[143
ptions for controlling perioperative pain including spinal
naesthetic, femoral nerve blocks, local wound inﬁltration,
pidural infusions, intravenous analgesics and oral anal-
esics. These different pain management techniques for
ontrolling perioperative pain after joint replacement have
een well-studied. For example, after both THR and TKR
emoral nerve blocks have been found to be more effective
n providing pain relief, allowing early mobilisation, reduc-
ng length of stay and minimising side effects than other
ethods of pain control [23,26—29]. However, despite this
imited generalisability, this study demonstrates that acute
ostoperative pain is still undermanaged after arthroplasty
ith the anaesthetic and analgesia used in this study, partic-
larly after TKR. Whilst this study focused the severity and
ature of pain at rest, future research needs to also assess
ain on mobilisation, as this can be a hindrance to achieving
ffective postoperative rehabilitation.
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